Analysis of microsatellite markers at the UCP2/UCP3 locus on chromosome 11q13 in anorexia nervosa
Molecular Psychiatry (2002) 7, 276-277. DOI: 10.1038/ sj/mp/4001044 sir -The aetiology of anorexia nervosa is unknown, but current evidence from twin and family studies points to a role for both psychosocial factors and genes. [1] [2] [3] The genes involved might influence endocrine function, metabolic rate, personality and aspects of appetite, all of which have been implicated in the aetiology of eating disorders. For example, metabolic rate may be raised during some phases of the illness, with elevated diet-induced thermogenesis on re-feeding 4 and raised resting metabolic rate during re-feeding, 5 although a reduction in TEE in the acute phase of the illness has also been observed. 6 Overall, the evidence points to altered metabolic rate in AN, and genes that influence energy expenditure are candidates for aetiological involvement in the disease.
Campbell et al 7 reported allelic association between a microsatellite marker at the UCP2/UCP3 locus on chromosome 11q13 and anorexia nervosa. Resting metabolic rate (RMR) is linked to the uncoupling protein 2/3 (UCP2/3) locus on chromosome 11q13 8 and polymorphisms within UCP2 are associated with metabolic rate. 9 They found that one allele (termed allele 13) of the marker D11S911 was over-represented in patients with AN compared to controls, and hypothesised that this may reflect differences in metabolic rate, as determined by variants in either the UCP2 or UCP3 genes nearby. In order to attempt to replicate this finding, we have analysed this microsatellite marker, and the nearby D11S916, which Campbell et al 7 also genotyped in their sample.
We analysed a sample of 139 white British female patients from SE England with anorexia nervosa and 208 mixed-sex controls. Patients were collected from the eating disorders outpatient clinic at the Maudsley Hospital and diagnosed according to DSM-IV criteria. The white British controls were collected from GP surgeries or sequential hospital admissions in the SE of England and were briefly interviewed by a psychiatrist to determine if they had ever suffered from mental illness. There were 117 females and 91 males. The markers D11S911 and D11S916 were analysed according to standard fluorescent genotyping protocols on an AB1377 DNA sequencer/genotyper (Applied Biosystems) and allele sizes scored using the GS500 size marker.
Chi-squared tests were performed to compare overall allele and genotype frequency of the polymorphic marker distributions between patients and controls using the CLUMP program, 10 which is useful for any 2*N contingency table, especially where N is large and the table is sparse. In the present study, CLUMP was used because the polymorphism studied has multiple alleles, some of which are uncommon. Under these circumstances the use of an empirical P value is more powerful than collapsing rare alleles into a single cell or comparing one allele against the rest. The chisquared (T4) from the clumped 2*2 table was used to generate an empirical P value using 10 000 simulations.
The distribution of alleles we found for D11S916 was similar to that observed by Campbell et al, 7 but D11S911 was markedly different. Campbell et al reported 17 alleles whereas we found 19, ranging from 159 bp to 215 bp on 666 chromosomes. The alleles listed in the Genome Data Base (GDB allele set: 62576; http://www.gdb.org) have a similar distribution to ours but with 13 alleles ranging from 159 to 203 bp. These data were derived from 56 CEPH chromosomes, so rarer alleles will have been missed because of the small sample size. The frequency of the short 159-bp allele was 0.25 in GDB and 0.28 in our control population. We sequenced a homozygote for the 159-bp allele (data not shown), and confirmed that it is a true allele of D11S911. Although Campbell et al 7 did not report the base-pair sizes of their alleles, we assume that their most common allele, named allele 4, corresponds to a size of 183 bp based on the graphical distribution shown. Thus we think that Campbell et al 7 have inadvertently excluded the short common allele from their analysis. Figure 1 shows a typical fluorogram for a heterozygote containing the 159-bp allele. This allele is much shorter than the nearest common allele of 183 bp, and appears to show strong preferential amplification and reduced stuttering. Consequently, in casecontrol PCR genotyping experiments where Mendelian inheritance is not checked, it might be easily mistaken for an artefact band of constant size. Furthermore we find that slight 'bleed-through' between adjacent lanes on the gel, of only a few percent, leads to a noticeable small peak at 159 bp in adjacent lanes (arrows, Figure 1 ), which might reinforce the impression of a constant artefact band, especially as the allele is very common. We have analysed the segregation of this allele in families, and we observed unambiguous Mendelian inheritance (data not shown). Thus we suspect that Campbell et al 7 need to reanalyse their data to take account of this additional allele at 159 bp, since it may affect the conclusions they draw from their analysis.
The results of our analysis are shown in Tables 1 and  2 . In our sample, we found no evidence for association between either of the microsatellite markers D11S916 (AN vs all controls, 2 = 1.94, empirical P = 0.70; AN vs female controls 2 = 2.18, empirical P = 0.68) and D11S911 (AN vs all controls, 2 = 3.28, empirical P = 0.55; AN vs female controls, 2 = 0.57, empirical Figure 1 Typical flurogram for alleles of the microsatellite marker D11S911, generated using the Genotyper program (Applied Biosystems, Foster City, CA, USA). Note the stronger amplification of shorter alleles and the reduced stutter for the 159 bp allele. The small peak (indicated by an arrow) at about 159-bp in lanes B and C represents bleed-through from the adjacent lanes with a strong allele band at this position, and is about 1% of the area of the true allele peak in lane A. 
